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Description 

Field of the Invention 

s The invention relates to composite elastic nonwoven fabrics and to processes for producing them. More specifically, 

the invention relates to elastic nonwovens having desirable conformability, aesthetic, barrier, and extensibility proper- 
ties, and which can be readily manufactured using existing textile equipment. 

Backaround of the Invention 

10 

Elastic fabrics are desirable for use in bandaging materials, garments, diapers, supportive clothing and personal 
hygiene products because of their ability to conform to irregular shapes and to allow more freedom of body movement 
than fabrics with limited extensibility. Elastomeric materials have been incorporated into various fabric structures to 
provide stretchable fabrics. In many instances, such as where the fabrics are made by knitting or weaving, there is a 

IS relatively high cost associated with the fabric. In cases where the fabrics are made using nonwoven technologies, the 
fabrics can suffer from insufficient strength and/or only limited stretch and recovery properties. 

Elastomeric nonwoven fabrics have been prepared, for example, by meltblowing an elastomeric polymer. However, 
the meltblowing process is normally conducted using relatively low rwlecular weight, and relatively high melt flow rale 
polymers. In addition, meltblown fibers are relatively unoriented. As a result, meltblown elastomeric webs are only 

20 moderately strong. For similar reasons, elastomeric meltblown webs are only moderately elastic. These deficiencies 
in elasticity can be seen in relatively high creep, i.e., the time dependent increase in elongation when the web is 
subjected constant stress; and also in relatively high stress relaxation, i.e., the time dependent loss of retractive power 
when the web is held in a stretched condition. 

Low strength is objectionable because low strength elastic fabrics are apt to tear whan stretched significantly. 

2S Creep and stress relaxation properties are also highly significant. For example, in elastic garments, personal hygiene 
products, diapers, and other products intended to conform to various body parts, high creep and stress relaxation 
properties can result in the loss of conformability and elastic recovery during use of the product. This is particularly 
true when the product is stretched significantly and/or stretched and heated during use, as can happen when stretched 
products are contacted with body fluids. 

30 Many elastomeric nonwoven fabrics also suffer from poor aesthetics. Elastomers often have an undesirable rub- 

bery feel. As a result, elastomeric nonwoven fabrics often have a hand and texture that is perceived by the user as 
sticky or rubbery and therefore undesirable. 

Due in part to the shortcomings in strength, elasticity, and aesthetics, substantial effort has been directed to the 
formatkjn of composite elastic nonwovens by combining elastomeric nonwoven fabrics with other fabrics. These include 

3S fabrics having a more desirable hand for improving aesthetics of the elastomeric nonwoven, and fabrics having greater 
strength for protecting the elastomeric nonwoven from being overly stretched to a condition where elastic properties 
or fabric integrity are lost. 

U.S. Patent 4,775,579 to Hagy et al. discloses desirable composite elastic nonwoven fabrics containing staple 
textile fibers intimately hydroentangled with an elastic web or an elastic net. The resulting composite fabric exhibits 
40 characteristics comparable to those of knit textile cloth and possesses superior softness and extensibility properties. 
The rubbery feel traditionally associated with elastomeric materials can be minimized or eliminated in these fabrics. 

U.S. 4.413,623 to Pieniak diseases a laminated structure such as a disposable diaper which can Incorporate an 
elastk: net into portions of the structure. The elastic net can be inserted in a stretched condition between first and 
second layers of the structure and bonded to the layers while in the stretched conditksn. Subsequent relaxation of the 
45 elastic net can result in gathering of the structure. 

U.S. 4.525,407 to Ness discbses elastic fabrics which include an elastic member, which may be an elastic net, 
intermittently bonded to a substrate which prior to stretching is less easily extensible than the elastic member. The 
nonelastic member is bonded to the elastic member and the entire composite is rendered elastic by stretching and 
relaxation. 

so U.S. 4.606,964 to Wideman disctoses a bulked composite web which can be prepared by bonding a gatherable 

web to a differentially stretched elastic net. Subsequent relaxation of the differentially stretched net is said to result in 
gathering of the fabric. 

U.S. 4.720.415 to Vander Wielen et al. discloses an elastic laminate wherein an elastomerk; meltblown web is 
stretched and bonded to non-elastic layers while in the stretched condition. Subsequent relaxation of the composite 
55 results in a gathered composite. 

The processes for manufacturing these laminates suffer from various disadvantages. The lamination of webs and 
nets formed from thermoplastic elastomers to other fabrics under tensbn can be extremely difficult. Small changes in 
tension during manufacture can result in stretching or recovery of the fabric whch can lead to a non-uniformly manu- 
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factured product. This is particularly true when heating is required, for example, during adhesive application, lamination, 
thermal bonding or other thermal treatment. In addition, thermoplastic elastomers can lose elastic properties when 
stressed at elevated temperatures and allowed to cool fully or partially while stressed. 

Moreover, when relaxation with concomitant gathering is used as the basis for stretch in the final composite, the 
5 resultant fabric often has an excessive thickness which can also be aesthetically objectionable. And in many instances, 
the final fabric exhibits a low extensibility which is well below the possible extensibility afforded by the elastomeric 
component. 

Laminated nonwoven fabrics which have no elastic properties are also widely used in a variety of everyday appli- 
cations, for example, as components in absorbent products such as disposable diapers, adult incontinence pads, and 

10 sanitary napkins; in medical applications such as surgical gowns, surgical drapes, and sterilization wraps; and in nu- 
merous other applications such as disposable wipes, industrial garments, housewrap, carpets, and filtration media. 

Nonwoven fabric laminates based, in part, on meltblown webs have found use in barrier applications for preventing 
penetration by liquids, microorganisms and other contaminants. The meltblowing process can form very small diameter 
fibers that are entangled sufficiently to provkje a fibrous web whk:h, although porous and breathable, is impen/ious to 

IS liquids, bacteria or other contaminants. However, because meltblown webs are not high strength fabrics, as discussed 
previously, barrier fabric laminates of this type typically Include one or more reinforcing fabric layers combined with the 
meltblown web. 

Spunbonded webs have been used to reinforce meltblown webs. For example, the meltbtown web can be sand- 
wiched between outer spunbonded web layers because spunbonded webs are not only stronger than meltblown webs, 

20 but are also more abrasion resistant. Thus, the meltblown web within the sandwich structure is protected both against 
excessive tensile stresses and also against contact with excessively abrasive surfaces. Fabrics of this type are used 
as medical and industrial garments, CSR wraps, surgical drape and housewrap. Specific examples of such fabrics are 
described in U.S. Patent Nos. 3,676,242; 3.795.771 ; 4,041 ,203; 4.766.029; and 4.863,785. 

Even though composite nonwoven fabric laminates of this general type have found widespread use in various 

25 applications, these fabrics can have certain undesirable aesthetic properties including poor drapeability and softness. 
Typically, these nonwoven fabric laminates are stiff or "boardy", and resist bending and folding. Accordingly when these 
fabrics are used as a component in a garment, such as a disposable absorbent product, the garment resists conforming 
about the body's shape, and can wrinkle, leaving gaps between the wearer's skin and the product. When used in 
sterilization wrap applications, these fabrics often resist folding with the result that the wrapped fabric will try to unfold 

30 back into a flat sheet after having been wrapped around an object. 

Although the stiffness and hand of these barrier fabrics can be improved by nx)difying the spunbonded layers, 
care must be exercised not to unduly weaken the spunbonded layers. Otherwise the protection afforded the interior 
meltblown layer can be lost with an accompanying loss of barrier properties. 

3S Summary of the Inventfon 

The inventbn provides elastic nonwoven laminate fabrics which have pleasing aesthetic properties, such as de- 
sirable hand and cover, flexibility and drape. The elastic nonwoven composite fabrics of the invention are formed from 
the combinatbn of a plurality of elastomeric layers including an elastomeric spunbonded web and an elastomeric 

40 meltblown web. The plural elastomers layers are joined together into a unitary coherent elastic fabric structure to 
provide a composite having a desirable combination of properties. The elastomers meltblown layer imparts desirable 
barrier and/or porosity properties to the laminate structure, while the elastomers spunbonded web imparts good aes- 
thetics, drapeability. and durability to the composite. 

Because each of the individual layers are elastic, the composite as a whole is extensible, and thus conformable 

4S about irregular shapes. Thus the fabric does not exhibit the stiffness associated with typical laminate products. However, 
although elastic and thus extensible, the composite fabrics still maintain desirable barrier and/or porosity properties, 
preventing penetration of the laminate by air borne particulates, fluids, and the like depending upon the desired end 
use. Additionally in some instances, under conditions of low stretch, the laminates of the invention can serve as barriers 
to selected microorganisms. 

50 The composite also exhibits good strength properties not previously available from elastic meltbtowns used alone, 

whsh previously have been subject to tearing and/or rupture when subjected to significant forces, or have been rein- 
forced with other materials which significantly limit extensibility and often greatly increase fabric thickness. In addition, 
nonwoven composites of the invention have stretch in both directtons, with no need to laminate additional materials of 
low extensibility. Preferred elastomeric spunbonded webs used in the composite fabrics of the invention have substan- 

S5 tial strength and durability, yet also provide a soft, aesthetically pleasing hand that is significantly improved as compared 
to prior art laminates employing polypropylene spunbonded webs. Further, because the component layers used to 
form the composites of the invention are elastic structures, no stretching and subsequent relaxatbn are required to 
impart elastic properties to the composite. This simplifies the lamination process while also minimizing thskness of 
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the elastic composite. 

Each of the individual laminate layers can be formed of the same or different elastomeric polymers, and thus can 
exhibit the same or different properties, as desired for a particular end use application of the laminate. For example, 
the meltblown web can be fomied of an elastomeric polymer having good elastic properties, such as good elongation 

5 and recovery. The meltblown web can then be joined to an elastomeric spunbonded web formed of a softer and less 
elastic polymer, which can impart good hand to the composite, while still supporting extension and thus conformabiiity 
of the composite. In addition, the laminates of the invention can employ spunbonded layers having a high coefficient 
of friction to provide articles for use in skid resistant applications, such as shoe coverings. 

In one preferred embodiment of the invention, at least one elastomeric meltblown web is sandwiched between two 

TO outer elastomeric spunbonded webs. The webs are joined together thermally or adhesively to form a composite spun- 
bonded/meltblown/spunbonded laminate fabric. The resulting composite has the desirable barrier and/or porosity prop- 
erties of an elastomeric meltblown web, and at the same time exhibits good hand, softness, and durability from the 
elastomeric spunbonded webs. As noted above, because each of the individual layers of the composite are elastic, 
the laminate as a whole is extensible and confornrvable, In contrast to typical laminate products which suffer from stiffness 

IS and inflexibility. 

The composite nonwoven elastic spunbonded/elastic meltblown fabrics of the invention can be manufactured by 
relatively simple and straightforward manufacturing processes which involve forming at least one elastomeric meltblown 
layer directly on a spunbonded web. The elastomeric spunbond web or webs can be joined to the elastomeric meltblown 
web by a thermal or adhesive bonding process. Preferably, joining of the elastomeric meltblown web and spunbond 

20 elastomeric layers is accomplished by point bonding using heat and pressure with a calender 

The composite elastic fabrics of the invention provide improved properties as compared to numerous prior art 
fabric laminates. Fabrics according to the invention can be used in medical fabric applications, such as sterilization 
wraps, surgical gowns and drapes, personal care and hygiene products, diapers, disposable training pants, bandages, 
disposable medical and industrial garments and in industrial products such as for filtration. The fabrics of the invention 

25 avoid manufacturing complexities associated with many prior art fabrics. Thus the fabrics of the invention In many 
cases can lower the costs and substantially improve manufacturing efficiencies previously associated with composite 
elastic fabrics. 

Brief Description of the Drawings 

30 

In the drawings which form a portion of the original disclosure of the invention: 

Figure 1 schematically illustrates one preferred method and apparatus for manufacturing one preferred composite 
elastic nonwoven web from the combination of spunbonded elastomeric layers and an elastomeric meltblown web 
35 according to the invention; and 

Figure 2 is a fragmentary perspective view of one embodiment of a composite elastic nonwoven fabric of the 
invention formed according to the process of Figure 1 . 

Detailed Description of the Inventbn 

40 

In the following detailed description of the invention, specific preferred embodiments of the invention are described 
to enable a full and complete understanding of the invention, it will be recognized that it is not intended to limit the 
invention to the particular preferred embodiments described, and although specific terms are employed in describing 
the invention, such terms are used in the descriptive sense for the purpose of Illustration and not for the purpose of 

45 limitation. It will be apparent that the invention is susceptible to variation and changes as will become apparent from 
a consideration of the foregoing discussion and the following detailed description. 

The various nonwoven webs used for forming the composite fabrics of this invention are elastomeric layers having 
elastic properties. As used herein and only for purposes of this application, the term "elastomeric" is used with reference 
to nonwoven webs and fabrics, including elastomeric spunbonded webs and elastomeric meltbtown webs, capable of 

so substantial recovery, i.e. greater than about 75%. preferably greater than about 90% recovery, when stretched in an 
amount of about 30% at room temperature expressed as: 

% recovery = (L, - L,)/(L, - L^) X 100 

55 

where: Lg represents stretched length; represents recovered length measured one minute after recovery; and 
represents original length of material. 

Figure 1 schematically illustrates one preferred method and apparatus for manufacturing one preferred composite 
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elastic nonwoven web from the combination of spunbonded elastomeric webs and an inner mellblown elastomeric web 
according to the invention. In Figure 1 . a spunbond apparatus is shown at 10 and is preferably a slot drawing apparatus 
as known in the art. The elastomeric spunbonded webs employed in this embodiment of the invention are preferably 
formed in accordance with the teachings of U.S. Patent 5,470.639 of Gessner, et al.; filed February 3, 1992; and 
entitled 'Elastic Nonwoven Webs and Method of Making Same', which is hereby incorporated in its entirety into this 
application by reference. 

Slot drawing apparatus 10 includes a melt spinning sectton including a feed hopper 12 and an extruder for the 
polymer. The extruder is provided with a generally linear die head or spinneret 16 for melt spinning streams of sub- 
stantially continuous filaments 18. The substantially continuous filaments 18 are extruded from the spinneret 16 and 
typically are quenched by a supply of cooling air (not shown). The filaments are directed to an attenuation slot 20 which 
includes downwardly moving attenuation air which can be supplied from forced air above the slot, vacuum betow the 
slot, or eductively within the slot, as known in the art. The attenuation slot may be separate from or integral with the 
drawing slot as also known in the art. The air and filaments exit the attenuation slot 20 and are collected on a forming 
wire 22 as a nonwoven spunbond web 24. 

Advantageously, the filaments 18 are extruded from the spinneret 16 at a rate sufficient to provide drawn filaments 
at a spinning rate of about 100 to about 2000 meters per minute. The forming wire 22 is typk:ally moved at a slower 
linear velocity than the spinning rate (linear velocity of the filaments) to increase the density and cover of the spunbond 
web 24. In a preferred embodiment, the filaments 1 8 are produced at a spinning rate of about 450 to about 1 200 meters 
per minute. Preferably the filaments of the spunbond web 24 have a denier per filament in the range less than about 
55 dTex (50 denier) per filament, more preferably from about 1,1 dTex (1 denier) to about 11 dTex (10 denier) per 
filament, and most preferably from about 2,2 dTex (2 denier) to about 6,6 dTex (6 denier) per filament. 

Elastomeric spunbond layers are preferably produced by melt spinning substantially continuous filaments of a 
thermoplastic olefin-based elastomer These olefinic elastomers are advantageously formed using metallocene po< 
lymerization catalysis and are commercially available as the EXACT resins from Exxon, which are linear low-density 
polyethylenes; and as CATALLOY resins from Himont, which are crystalline olefin, heterophasic copolymers including 
a crystalline base polymer fraction, i.e., block, and an amorphous copolymer fraction or block with elastic properties 
as a second phase blocked to the crystalline base polymer fraction via a semi-crystalline polymer fraction. 

The EXACT resins come in multiple grades. Spunbond fabrics made from these polymers all have good extensi- 
bility. One big change in spunbond fabric properties with changing resin grades is the degree of recovery of the fabric. 
The higher density materials have less recovery. The lower density materials have good recovery, albeit not as good 
as some commercially available elastic materials. Properties of some of the currently available Exxon EXACT polymers 
are shown betow in Table 1 . 



TABLE 1. 
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PROPERTIES OF POLYMERS. 



RESIN GRADE (Manufacturer's Designation) 



1 PROPERTY 


2004 


2003 


3017 


4014 


5004 


5009 


Density, g/cm^ 


0.93 


0.92 


0.90 


0.89 


0.87 


0.87 




115.6 


107.7 


87.5 


73.3 


47.5 


44.5 


T^X 


101.6 


96.5 


76.3 


52.7 


30.7 


25.5 


M.l. (dg/min) 


28.7 


31 


25 


31 


19 


18.2 


GPC Mn 


14.6 


21.4 


17.2 


21.7 


21.8 


24.2 


GPCMw 


44.4 


45.5 


43.2 


45.2 


47.8 


51.7 


MWD Mw/Mm 


3.00 


2.10 


2.50 


2.10 


2.20 


2.10 



Spunbond fabrics spun from the above polymers also have differences in hand. The lowest density materials have a 
distinctly unfavorable rubbery hand. These nriaterials are tacky and feel clamnny to the skin. The medium density ma- 
terials have a very soft, good feeling hand. 

The presently preferred elastc spunbond fabric for use in the composites of the invention is made from EXACT 
301 7. The base spunbond material has the foltowing mechanical properties, in a five cycle 100% elongatkxi hysteresis 
test (machine direction only): 
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?0Wgl9nmi9PTest 

cycle One Tensile, g^: 640 250g/cm 
Cycle Five Tensile, g/in: 551 220g/cm 
Permanent Set: 42% 



40% Elongation Test 
cycle One Tensile, g/in: 373 149g/cm 
cycle Five Tensile, g/tn: 302 121g/cm 
Pennanent Set: 18% 



10 

Basis Weight, g/mh 60 Basis Weight, g/m*: 60 

Elongation at Peak: 182% Elongation at Peak: 182% 

1$ 

As indicated previously, thermoplastic primarily crystalline olefin block copolymers having elastic properties are 
also advantageously used to form spunbonds. These polymers are commercially available from HImont, Inc., Wilm- 
ington, Delaware, and are disclosed in European Patent Application Publication 0416379 published March 13, 1991. 
which is hereby incorporated by reference. The polymer is a heterophasic block copolymer including a crystalline base 

20 polymer fraction and an amorphous copolymer fraction having elastic properties which is blocked thereon via a semi- 
crystalline homo- or copolymer fraction. In a preferred embodiment, the thermoplastic primarily crystalline olefin poly- 
mer is comprised of at least about 60 to 85 parts of the crystalline polymer fraction, at least about 1 up to less than 15 
parts of the semi-crystalline polymer fraction and at least about 10 to less than 39 parts of the amorphous polymer 
fraction. Advantageously, the primarily crystalline olefin block copolymer comprises 65 to 75 parts of the crystalline 

2S copolymer fractkjn, from 3 to less than 15 parts of the semi<rystalline polymer fraction, and from 10 to less than 30 
parts of the amorphous copolymer fraction. 

Preferably the crystalline base polymer block of the heterophasic copolymer is a copolymer of propylene and at 
least one alpha-olefin having the formula H2C=CHR, where R is H or a C2.6 straight or branched chain alkyi moiety. 
Preferably, the amorphous copolymer block with elastic properties of the heterophasic copolymer comprises an alpha- 

30 olefin and propylene with or without a diene or a different alpha-olefin termonomer, and the semi-crystalline copolymer 
• block is a low density, essentially linear copolymer consisting substantially of units of the alpha-olefin used to prepare 
the amorphous block or the alpha-olefin used to prepare the anwrphous bk)ck present in the greatest amount when 
two alpha-oiefins are used. 

Other elastomeric polymers which can be used to form elastomerk; spunbonds Include polyurethane elastomers; 

55 ethylene-polybutylene copolymers; poly(ethylene-butylene) polystyrene block copolymers, such as those sold under 
the trade names Kraton G-1657 and Kraton G-1652 by Shell Chemical Company Houston, Texas; polyadipate esters, 
such as those sold under the trade names Peilethane 2355-95 AE and Pellethane 2355-55DE by Dow Chemical Com- 
pany Midland, Michigan; polyester elastomeric polymers; polyamide elastomeric polymers; polyetherester elastomeric 
polymers, such as those sold under the trade name Hytrel by DuPont Company of Wilmington, Delaware; ABA triblock 

40 or radial block copolymers, such as Styrene-Butadiene-Styrene block copolymers sold under the trade name Kraton 
by Shell Chemical Company; and the like. Also, polymer blends of elastomeric polymers, such as those listed above, 
with one another and with other thermoplastic polymers, such as polyethylene, polypropylene, polyester, nylon, and 
the like, may also be used In the invention. Those skilled in the art will recognize that elastomer properties can be 
adjusted by polymer chemistry and/or by blending elastomers with non-elastomeric polymers to provide elastic prop- 

45 erties ranging from fully elastic stretch and recovery properties to relatively low stretch and recovery properties. Pref- 
erably a low to medium elastic property elastomer is used in the spunbond process as evidenced by a flexural modulus 
ranging from about 200 psi (1 380 kPa) to about 10.000 psi (69000 kPa). and preferably from about 2000 psi (1 3800 
kPa) to about 8000 psi (55200 kPa). 

The preferred elastomers spunbonded fabrics have a desirable soft hand and elastomeric properties such that 

so the spunbonds exhibit a root mean square (RMS) recoverable ebngation of at least about 75% in both the machine 
direction (MD) and the cross direction (CD) after 30% etongatton and one pull. RMS average recoverable ek^ngations 
are calculated from the fomiula: RMS average recoverable etongation = p^(CD2 + MD2)]>^; wherein CD is recoverable 
elongatton in the cross direction and MD is the recoverable etongation in the machine direction. Preferably, the fabrics 
have at least about a 70% RMS recoverable etongation after two such 30% pulls. More preferably, the fabrics comprise 

ss the thermoplastic elastomer in an amount sufficient to give the fabric at least about a 65% RMS recoverable elongatton 
based on machine direction and cross direction values after 50% elongation and one pull, and even more preferably 
at least about 60% RMS recoverable elongation after two such pulls. Preferably the elastomer constitutes at least 
about 50%, most preferably at least about 75%. by weight of the filament. Elastic properties of fabrtos of the inventton 
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are measured using an Instron Testing apparatus, using a 5 inch gauge length and a stretching rate of 5 inches per 
minute. At the designated stretch or percent elongation value, the sannple is held in the stretched state for 30 seconds. 
The elongation of the sample is then decreased at the same rate of 1 2,5 cm/min (5 in./min). until the original 12,5 cm 
(5 inch) gauge length is obtained. The percent recovery can then be measured. 

5 Returning now to Figure 1 , the elastomeric spunbond web 24 is thus formed on, and conveyed by, forming screen 

22 in the longitudinal directbn as indicated by the arrows. The spunbond web is conveyed to a conventional meltblowing 
apparatus 26. The meltblowing apparatus 26 forms a meltblown elastomeric fibrous stream 26 which is deposited onto 
the moving spunbonded web 24 to form a two-layered structure 30. Meltblowing processes and apparatus are known 
to the skilled artisan and are disclosed, for example, in U.S. Patent 3.B49,241 to Buntin. et al. and U.S. 4.046,364 to 

10 Harding, et al. 

The meltblowing process involves extruding a molten thermoplastic elastomer (which can be formed of the elas- 
tomers described above in regard to the elastomeric spunbonded web 24), through fine capillaries into fine filamentary 
streams. The filamentary streams exit the meltblowing spinneret head where they encounter converging streams of 
■high velocity heated gas 32, typically air. supplied from a pair of converging nozzles. The converging streams of high 

IS velocity heated gas attenuate the polymer streams and break the attenuated streams into meltbtown fibers. 

As noted above, the elastomeric meltblown web can be formed using any of the elastomeric polymers described 
above with regard to the spunbonded web. As will be appreciated by the skilled artisan, the particular polymers selected 
for forming each of the webs can be selected based upon the particular end properties desired for the elastic composite. 
For example, the elastomeric meltblown web is preferably formed of a diblock, triblock, radial and star copolymers 

20 based on polystyrene (S) and unsaturated or fully hydrogenated rubber blocks when good elastic recovery properties 
are to be imparted to the composite fabric by the meltblown web. The rubber block can consist of butadiene (B), 
isoprene (I), or the hydrogenated version, ethylene-butylene (EB). For example, S-B, S-l, S-EB, as well as S-B-S, S- 
l-S, S-EB-S linear block copolymers can be used. Typically when used one or more of the diblock copolymers are 
blended with the triblock or radial copolymer elastomers. Preferred thermoplastic elastomers of this type can include 

2S the KRATON polymers sold by Shell Chemical Company or the VECTOR polymers sold by DEXCO. Similarly, the 
elastomeric meltblown web can be formed from the EXACT or CATALLOY resins described above to provide particularly 
desirable composites having excellent drape, softness and conformability properties. 

The elastomeric webs can also be prepared from blends of thermoplastic elastomers with other polymers such as 
polyolefin polymers, e.g. blends of Kraton polymers with polyolefins such as polypropylene and polyethylene, and the 

30 like. These polymers can provide lubrication and decrease the melt viscosity, allow for lower melt pressures and tem- 
peratures and/or increase throughput, and provide better bonding properties too. In a preferred embodiment of the 
inventfon, such other polymers can be included in the blend as a minor component, for example in an anrraunt of 
between about 5% by weight up to 50% by weight, preferably from about 10 to about 30% by weight of the mixture. 
Suitable thermoplastic polymers, include, in addition to the polyolefin polymers. poly(ethylenevinyl acetate) polymers 

35 having an ethylene content of up to about 50% by weight, preferably between 1 5 and 30% by weight and copolymers 
of ethylene and acrylic ackJ or esters thereof, such as poly(ethylene-methyl acrylate) or poly(ethylene-ethyl acrylate) 
wherein the acrylate acid or ester component ranges from about 5 to about 50% by weight, preferably from about 15 
to about 30% by weight. In addition polystyrene and poly(alpham ethyl styrene) can be used. 

The two layer structure is advanced in the machine direction by forming screen 22. A second spunbonding appa- 

40 ratus 40, constructed the same as spunbonding apparatus 10, forms a curtain of filaments 42 which are deposited as 
a second elastomeric spunbond fibrous layer onto the composite structure 30 to form a three-layered structure 44. The 
three layered structure 44 is then conveyed to a themnal treatment station 46. 

A preferred embodiment of thermal treatment statbn 46 Is illustrated in Figure 1 as a pair of heated calender rolls 
48 and 50. The operating temperature of heated rolls 48 and 50 should be adjusted to a surface temperature such that 

45 the spunbond fibers are heated sufficiently to soften fibers in at least one of the fibrous layers for bonding the composite 
web into a unitary structure. On the other hand, the heat transfer conditions are advantageously maintained to avokJ 
or minimize degradation of physical properties, e.g.. stretch, barrier, etc.. as can result from excessively high temper- 
atures and/or pressures. In advantageous embodiments of the inventk>n the elastomer resin forming either the spun- 
bond or meltbkjwn layer is selected to have a melting point of at least S'C, preferably at least 10'*C, less than the 

so melting point of the other type of layer. This altows use of low temperature, low pressure calender conditions for bonding 
of the composite without melting of fibers of one of the meltbkDwn or spunbonded layers, as desired. 

The pattern of the calender rolls may be any of those known in the art, including point bonding pattems. helical 
bonding patterns, and the like. The term point bonding is used herein to be Inclusive of continuous or discontinuous 
pattern bonding, uniform or random point bonding, or a combination thereof, all as are well known in the art. Preferably, 

ss the webs are joined together by a muttiplteity of discrete thermal bond sites distributed substantially throughout the 
composite nonwoven fabric. 

A thermally-bonded composite elastic fabric 52 is removed from the nip of the heated rolls 48 and 50 and wound 
by conventional means onto roll 54. The composite elastic fabric 52 can be stored on roll 54 or immediately passed to 
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end use manufacturing processes, for example for use in sterile wraps, surgical fabrics, bandages, diapers, disposable 
undergarments, personal hygiene products and the like. Blocking of the layers of the composite on the roll can be 
avoided in accordance with the invention by employing resins having a very narrow molecular weight distribution for 
forming the spunbond, such as the linear low density polyethylene elastomer resins commercially available from Exxon 

5 discussed previously. Narrow molecular weight distribution minimizes the presence of very low molecular weight pol- 
ymer fragments which can act like plasticizers and/or adhesive© and cause blocking of adjacent layers on a roll. 

The method illustrated in Figure 1 is susceptible to numerous preferred variations. For example, although the 
schematic illustration of Figure 1 shows spunbond webs being formed directfy during the in-line process, it will be 
apparent that one or both of the webs can be preformed, lightly bonded fabrics, and supplied as rolls of preformed 

10 fabrics. Similarly, although the elastomeric meltblown web is shown being formed in-line, it too can be supplied as a 
roll of a preformed web. Although Figure 1 illustrates use of two fibrous spunbond webs, one above and one below 
the elastomeric meltblown web, only a single spunbond web can be emptoyed or more than two spunbond webs can 
be empbyed. Similarly, one or more meltblown webs can be used. 

In additton, the spunbond web or webs may be bonded or joined to the elastomeric meltblown web in any of the 

IS ways known in the art so long as the meltblown and spunbonded webs remain as substantially discrete layers in the 
final composite fabric. Thus the heated calender rolls 48 and 50 can, in other embodiments of the invention, be replaced 
by other bonding zones, for example in the form of an ultrasonic welding station or the like. It is also possible to achieve 
bonding through the use of an appropriate bonding agent, i.e., an adhesive. 

Figure 2 is a fragmentary perspective view of one embodiment of a nonwoven web of the invention formed ac- 

20 cording to the process of Figure 1 . As shown, the composite fabric is a unitary structure including elastomeric spunbond 
layers 24 and 42 having elastomeric meltblown web 28 sandwiched between the two spunbonded layers. The three 
layer structure is joined into a unitary product 52 by a multiplicity of discrete thermal bond sites 60 distributed substan- 
tially throughout the composite nonwoven fabric. The point bonds may be formed on one or both sides of the composite 
fabrte. 

2S The composite elastic fabrics of the inventkjn provide improved aesthetics, such as desirable Hand and cover, 
flexibility and drape, to the laminate, as contrasted to prtor art laminates which typically are stiff, inflexible and boardy. 
Further, conformability and drape are imparted to the composite fabrics of the invention while substantial barrier and/ 
or porosity properties can be maintained. The composite also exhibits good strength properties without requiring rein- 
forcing layers of limited extensibility. 

30 Fabrics according to the invention can be used in medical fabrk; applicatrans. such as sterilization wraps, surgical 

gowns and drapes, personal care and hygiene products, diapers, disposable training pants, bandages, shoe covers 
and other disposable skid resistent products, disposable medical and industrial garments and in industrial products 
such as for filtration. The elastk; composite fabrics of the present invention of the invention can be used as medical 
barrier fabrics. Conformability of the SMS laminate can be substantially improved according to this aspect of the in- 

3S vention. Among the known uses of SMS fabrk^s. the use of these fabrics as sterile wraps is of substantial significance. 
Because an elastic SMS fabrk; is capable of conforming to a wrapped arttele. the etastk: SMS fabric of the inventksn 
provides significant advantages and benefits. Moreover, when the elastic fabrk: is stretched as it is wrapped around 
an artk;le, the fabric can exhibit "self opening" capabilities when the wrap is reoioved from the article. This, in turn, can 
eliminate or minimize the need or possibility of incidental contact with the sterile article during renrK)val of the sterile 

40 wrap. The fabrics are also desirable for use as surgical fabrics, such as surgrcal gowns, because of their ability to 
conform to body shapes and to allow freedom of body oKwement. and surgk^l drapes, because of the their good 
flexibility and drapeability. 

An added benefit of the present invention is that the composite fabrics used in sterile medkial applications can be 
sterilized using gamma radiation. Conventional SMS type barrier fabrtes are limited to the types of sterilizatkjns which 

4S can be used. Sterilization by gamma radiation has been found to be unsuitable for many known medwal barrier fabrics 
formed of conventional grades of polypropylene which are sensitive to degradation by gamma radiation. Fabrfcs pro- 
duced from such polymers tend to lose strength over time, becoming brittle as a result of gamma radiation treatment. 
Also the instability of the polymers to irradiation results in the generation of distasteful odors in the product. This in- 
stability is believed to result from the alpha olefin structure of polypropylene, which is subject to attack and degradation 

so by free radrcals generated by radiation processes. 

In contrast to polypropylene, the polyethylene based EXACT resins have fewer alphaolefin sites subject to free 
radical attack. In addition, these polymers have high levels of polymethylene chains which tend to crosslink in the 
presence of free radteals. Consequently when subjected to gamma radiation, the EXACT resins are predominantly 
crosslinked. Although the CATALLOY polymers have a greater alpha-olefin content; the predominant effect of gamma 

55 radiation is still crosslinking due to presence of significant amounts of polymethylene chains. 

As will be apparent from the foregoing although the elastomerte nonwoven composite fabrics of the inventton are 
advantageously formed entirely from elastomeric layers, the fabric can be laminated or othenwise joined to other layers, 
fabrics and materials for the formation of various useful articles, such as diapers, disposable undergarments and the 
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like. As is well known in the art, a primary function of absorbent personal care products, such as disposable diapers, 
adult incontinence pads, sanitary napkins, and the like, is to rapidly absort and contain body exudates to prevent 
soiling, wetting, or contamination of clothing or other articles. For example, disposable diapers generally comprise an 
impermeable backsheet layer, an absorlsent core layer, and a topsheet layer to allow rapid flow into the absorbent core. 

s Elasticized teg flaps and barrier leg cuffs can also be added to the absorbent personal care product construction to 
improve containment and prevent leakage. 

Typically, disposable diapers and related artk:les teak when body exudates escape out through gaps between the 
article and the wearer's legs or waist. Elastic components, such as those comprising the elastic laminates of the in- 
vention, can provide absorbent artteles with an improved degree of fit to the wearer's legs or body and thus can reduce 

JO the propensity for leaking. 

The elastic non woven composite fabrics according to the invention can advantageously be used as a coverstock 
layer, such as a topsheet or backsheet, in a disposable personal care product, such as a disposable diaper In one 
embodiment of this aspect of the invention, an elastic nonwoven fabric according to the invention is used as a backsheet 
layer of a diaper. The elastic nonwoven fabric alone can provide a barrier impen/ious to the passage of liquid, yet is 

IS still breathable. Alternatively, the fabric can be given barrier properties by any of the ways known in the art. For example, 
additional barrier properties can be obtained by laminating a polyolefin film, such as a polyethylene or a polypropylene 
film, to the elastic nonwoven fabric, by point or continuous bonding of the web and the film via either smooth or patterned 
calender rolls. The lamination may also be achieved by the use of an approprate bonding agent. 

The elastic nonwoven laminate is then combined with an absorbent body, such as a preformed web of wood pulp, 

20 located in a facing relationship with the inner surface of a substantially liquid permeable topsheet layer to produce a 
diaper. Wood pulp may be included in the absorbent body, preferably by incorporating the wood fiber from a hammer 
milled water laid web or from an air laid web which may contain staple textile fibers, such as cotton, reconstituted 
cellulose fibers, e.g.. rayon and cellulose acetate, polyolefins, polyamides, polyesters, and acrylics. The absorbent 
core may also include an effective anrx^unt of an inorgank: or organic high-absorbency (e.g., superabsorbency) material 

25 as known in the art to enhance the absorptive capability of the absorbent body. The elastic nonwoven fabric and the 
absorbent body may be combined in any of the ways known in the art. 

The elastic fabrcs of the invention can also be used as a topsheet layer in a diaper. The topsheet layer advanta- 
geously permits liquid to rapidly flow through it into the absorbent core (referred to in the art as "rapkJ strike through') 
but does not facilitate re -transmission of liquid back from the absorbent core to the body skJe of the topsheet (referred 

30 to in the art as "rewet resistance'). To achieve a desirable balance of strike through and rewet resistance, the elastic 
nonwoven composite fabrics of the invention can be treated to impart hydrophilic characteristrcs thereto. For example, 
the nonwoven elastic composite fabric of the invention or the surface thereof can be treated with a surfactant as are 
well known in the art, such as Triton X- 100 or the like. 

The elastk: nonwoven fabrk: produced as described above is then combined with an absorbent body, in facing 

35 relationship with the inner surface of a substantially liqukd impermeable backsheet layer The elastic nonwoven com- 
posite fabric may be combined with the absorbent body and the substantially liqukJ impermeable backsheet layer in 
any of the ways known in the art, such as gluing with lines of hot-melt adhesive, seaming with ultrasonic welding, and 
the like. 

The elastic laminates of the invention are also useful in the leg flaps and/or waist band areas of absorbent products 

40 to produce a soft, cloth-like elastk; staicture. Because the laminates of the inventk)n exhibit both elastic and flukl barrier 
properties, in these end uses, the laminates can serve dual purposes of improving garment fit and over all fluid con- 
tainment. The elastic nonwoven webs of this invention can thus be used to replace strands of elastic filaments, heat 
shrlnkable films, and the like, to produce a product having a leak resistant fit with improved softness and protection 
from red marks on the wearer's legs or waist. 

45 Fabrics of the present invention can also be used in filtration applications. These fabrics can be provided with 
controllable filtration properties such that filtration ability can be changed simply by varying elongation of the fabric. 
This can be extremely useful in industrial systems because as a filter becomes clogged from trapped particulates, the 
fabric can be slightly elongated and used for a longer time. 

In addition, the composite elastic nonwoven fabrrcs of the invention can also include other elastomeric layers. 

50 Such elastomeric layers include elastomeric nets and elastomeric nonwoven webs formed from staple fibers and/or 
yarns and which have been coated or impregnated with an elastomeric material and consolkJated into a web by adhesive 
and thermal bonding. Although in advantageous embodiments of the inventk)n, the meltblown elastomers web typically 
has lower strength than the etastomerk: spunbonded web or webs, it will be apparent that in other advantageous 
embodiments, the meltblown web or webs can have a greater strength than the spunbonded web or webs, partfcularly 

55 when the latter are included primarily to improve tactile properties of the laminate. 

The following examples are provided to illustrate the fabrics of the invention and processes for making them but 
are not to be construed as limitations on the invention. 
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EXAMPLE 1 

POINT BONDED ELASTIC COMPOSITE 

A meltblown web of (20 grams per square yard) 24g/m2 basis weight was prepared by meltblowing Exact 4014 
linear low density polyethylene resin obtained from Exxon Corporation. A lightly bonded continuous filament web was 
prepared from the same resin on a Reicofil spunbonded machine. The basis weight of this fabric was 50 grams per 
square yard. A sample of the meltblown web was placed between two layers of the spunbonded fabric. This 'sandwich' 
was passed between the nip rolls of a thermobonding calender which had been outfitted with one point bonding roil 
(16% bond area) and one smooth roll. The temperature of both rolls was SS'C. The resulting fabric was very firmly 
bonded and had the mechanical properties described in Table 2 below. Shrinkage in both directions occurred during 
the bonding process. 

TABLE 2 

MECHANICAL PROPERTIES 
OF 

ELASTIC SPUNBOND/MELTBLOWN LAMINATES 





9214-0 


9214^H j 


Meltblown Polymer (manufacturer's 
designation) 


4014* 


4013* 1 


Basis Weight -/^. yd.) 


(151) 182g/m2 


(137) 165g/m2 | 


Tensile Strength - MD 

(g/in) 


(1818)716g/cm 


(1465)576g/cm | 


Tensile Strength - CD 


(1161)457g/cm 


(826) 325g/cm 


Elongation at Max. - MD 
Stress (%) 


266 


248 


Dongation at Max. - CD 
Stress (%) 


335 


267 


Permanent Set • MD 


10-15 


10-15 


j Permanent Set - CD 


10-15 


10-15 


Stress Relaxation*^ • MD 


39 


39 


1 Stress Relaxation"^ - CD 


43 


43 


1 Stretch Creep (under stress)'^ - MD 


25 


17 


Stretch Creep (under stress)'* • CD 


75 


58 


Stretch Creep (stress removed)** - MD 


14 


12 


Stretch Creep (sttess removed)'* • CD 


50 


37 
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* EXACT resin designations of Exxon 

5 cycle iiysicresis test at 100 percent elongation, crosshead speed 305 cm/min (12 

inAnin.)* gauge length of 2 in., sample width 1 inch. 

Sample held for 5 min. at 50% elongation. 
^ Elongation after subjeaing sample to 39g/cm (100 g/in) load for 30 min at lOO^F, 

measured with load still applied. 
^ Elongation measured 30 seconds after load removed following stretch Creep test 

(under stress). 



The invention has been described in considerable detail with reference to its preferred embodinaenls. It will be 
apparent that numerous variations and modifications can be made without departing from the scope of the invention 
15 as described in the foregoing detailed specification and as defined in the following claims. 



Claims 

20 1, A composite elastic nonwoven fabric formed from the combination of a plurality of discrete cooperative elastic 
layers comprising: 

a first elastomeric spunbonded web comprising a plurality of substantially continuous filaments; and 
a second elastomeric fibrous web comprising a plurality of meltblown fibers, 
25 said elastomeric spunbonded web and said elastomeric meltblown web being joined together to fomn a un itary 

coherent elastomeric fabric. 

2. The composite elastic nonwoven fabric according to Claim 1 wherein said first elastomeric spunbonded web and 
said second elastomeric meltblown web have different elastic properties, and wherein composite elastic fabric has 

30 a combination of different elastic properties. 

3. The composite elastic nonwoven fabric according to Claim 1 further comprising a second elastomeric spunbonded 
nonwoven web comprising a plurality of substantially continuous filaments, said elastomeric meltblown web being 
disposed between said first and second elastomeric spunbonded webs. 

3S 

4. The composite elastic nonwoven fabric according to Claim 1 wherein said elastomeric spunbonded web and said 
elastomeric meltblown web are joined together by thermal bonding. 

5. The composite elastic nonwoven fabric according to Claim 1 wherein said elastomeric spunbonded web and said 
40 elastomeric meltblown web are joined together by a multiplicity of discrete thermal bond sites distributed substan- 
tially throughout said composite nonwoven fabric. 

6. The composite elastic nonwoven fabric according to Claim 1 wherein said meltblown web comprises an elastomeric 
linear bw density polyethylene polymer. 

45 

7. The composite elastic nonwoven fabric according to Claim 1 wherein said meltblown web comprises a crystalline 
olefin, heterophasic copolymer including a crystalline base polymer block, and an amorphous copolymer block 
with elastic properties as a second phase blocked to the crystalline base polymer bkxsk via a semi-crystalline 
polymer block. 

so 

8. The composite elastic nonwoven fabric according to Claim 1 wherein said spunbonded web comprises an elasto- 
meric linear low density polyethylene polymer. 

9. The composite elastic nonwoven fabrk: according to Claim 1 wherein said spunbonded web comprises a crystalline 
55 olefin, heterophasic copolymer Including a crystalline base polymer block, and an amorphous copolymer block 

with elastic properties as a second phase blocked to the crystalline base polymer block via a semi<rystalline 
polymer block. 
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10. The composite elastic nonwoven fabric according to Claim 1 wherein said meltblown web comprises an elastomer 
selected from the group consisting of polyurethanes. ABA block copolymers, ethylene-polybutylene copolymers. 
poly(ethylenBbutylene) polystyrene block copolymers, polyadipate esters, polyester elastomeric polymers, polya- 
mide elastomeric polymers, polyetherester elastomeric polymers, polyetheramide elastomeric polymers, elasto- 

5 merle linear low density polyethylene polymers, primarily crystalline heterophasic olefin copolymers, and blends 

thereof with at least one other elastomeric or non-elastomeric polymer. 

11. The composite elastic nonwoven fabric according to Claim 1 wherein said spunbonded web comprises an elas- 
tomer selected from the group consisting of polyurethanes, ABA block copolymers, ethylene-polybutylene copol- 

10 ymers, poly(ethylenebutylene) polystyrene block copolymers, polyadipate esters, polyester elastomeric polymers, 

polyamide elastomeric polymers, polyetherester elastomeric polymers, polyetheramide elastomeric polymers, 
elastomeric linear low density polyethylene polymers, primarily crystalline heterophasic olefin copolymers, and 
blends thereof with at least one other elastomeric or non-elastomeric polymer 

IS 12. A composite elastic nonwoven fabric formed from the combination of a plurality of cooperative elastic webs com- 
prising: 

first and second elastomeric spunbonded webs comprising a plurality of substantially continuous filaments; 
an elastomeric meltblown web comprising a plurality of meltblown fibers, and having different elastic properties 
20 as compared to said elastomeric spunbonded webs, said elastomeric meltblown web being disposed between 

said first and second elastomeric spunbonded webs; and 

a multiplicity of discrete thermal bond sites distributed substantially throughout said composite nonwoven fabric 
to form a unitary coherent elastomeric fabric having a combination of different elastic properties. 

2S 13. A process for producing a composite elastic nonwoven fabric, comprising: 

preparing a plurality of discrete elastomeric nonwoven webs comprising a first elastomeric spunbonded web 
comprising a plurality of substantially continuous filaments and a second elastonneric fibrous web comprising 
a plurality of meltblown fibers; and 
30 joining said plurality of nonwoven elastomeric webs cooperatively together to form a unitary coherent elasto- 

meric fabric. 

14. The process according to Claim 13 wherein sakd first elastomeric spunbonded web and said second elastomeric 
meltbbwn web have different elastic properties, and wherein composite elastic fabric has a combination of different 

3S elastic properties. 

15. The process according to Claim 13 further comprising the step of providing a second elastomeric spunbonded 
nonwoven web comprising a plurality of substantially continuous filaments, and sandwiching said elastomeric melt- 
blown web between said first and second elastomeric spunbonded webs. 

40 

16. The process according to Claim 13 wherein said joining step is accomplished by thermal bonding. 

17. The process according to Claim 1 3 wherein said joining step comprises forming a multiplicity of discrete thermal 
bond sites distributed substantially throughout said composite nonwoven fabric. 

45 

18. The process according to Claim 13 wherein said meltblown web comprises an elastomeric linear low density pol- 
yethylene polymer. 

19. The process according to Claim 13 wherein said meltblown web comprises a crystalline olefin, heterophasic co- 
so polymer including a crystalline base polymer bkxk, and an amorphous copolymer block with elastic properties as 

a second phase bkxked to the crystalline base polymer block via a semi-crystalline polymer bkxk. 

20. The process according to Claim 13 wherein said spunbonded web comprises an elastomeric linear k)w density 
polyethylene polymer 

55 

21. The process according to Claim 13 wherein said spunbonded web comprises a crystalline olefin, heterophasic 
copolymer including a crystalline base polymer block, and an amorphous copolymer block with elastk: properties 
as a second phase blocked to the crystalline base polymer block via a semi-crystalline polymer block. 
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22. The process according to Claim 1 3 wherein said meltblown web comprises an elastomer selected from the group 
consisting of polyurethanes, ABA block copolymers, ethytene-polybutylene copolymers, poly(ethylene-butylene) 
polystyrene block copolymers, polyadipate esters, polyester elastomeric polymers, polyamide elastomeric poly- 
mers, polyetherester elastomeric polymers, polyetheramide elastomeric polymers, elastomeric linear low density 

5 polyethylene polymers, primarily crystalline haterophasic olefin copolymers, and blends thereof with at least one 

other elastomeric or non^elastomerlc polymer. 

23. The process according to Claim 1 3 wherein said spunbonded web comprises an elastomer selected from the group 
consisting of polyurethanes, ABA block copolymers, ethylene-polybulylene copolymers, poly(ethylene-butylene) 

10 polystyrene block copolymers, polyadipate esters, polyester elastomeric polymers, polyamide elastomeric poly- 

mers, polyetherester elastomeric polymers, polyetheramide elastomeric polymers, elastomeric linear low density 
polyethylene polymers, primarily crystalline heterophasic olefin copolymers, and blends thereof with at least one 
other elastomeric or non-elastomeric polymer. 

15 24. A process for producing a composite elastic nonwoven fabric, comprising: 

preparing a plurality of elastomeric nonwoven layers comprising first and second elastomeric spunbonded 
web comprising a plurality of substantially continuous filaments and an elastomeric fibrous web comprising a 
plurality of meltblown microfibers sandwiched between said first and second elastomeric spunbonded webs; 
20 and 

joining said plurality of nonwoven elastomeric webs by forming a multiplicity of discrete thermal bond sites 
distributed substantially throughout said composite nonwoven fabric to form a unitary coherent elastomeric 
fabric. 



25 

Patentanepruche 

1. Zusammengesetztes elastisches nicht-gewebtes Flachengebilde, das aus einer Kombination einer VIelzahl von 
einzelnen kooperativen elastischen Schichten gebildet ist, umfassend: 

30 

ein erstes elastomeres spinngebundenes Gewebe, umfassend eine Vielzahl von im wesentiichen kontinuier- 
lichen Filamenten; und 

etn zweites elastomeres faserartiges Gewebe, umfassend eine Vielzahi von schmelzgeblasenen Fasem. 
wobei das elastomere spinngebundene Gewebe und das elastomere schmetzgeblasene Gewebe mitelnander 
35 unter Bikiung eines einheitlichen koharenten elastomeren Flachengebiides verbunden sind. 

2. Zusammengesetztes elastisches nicht-gewebtes FlachengebikJe nach Anspruch 1, dadurch gekennzelchnet, 
da3 das erste elastomere spinngebundene Gewebe und das zweite elastomere schmelzgeblasene Gewebe ver- 
schiedene elastische Eigenschaften haben und daQ das zusammengesetzte elastische FlachengebiWe eine Kom- 

40 binatbn von verschiedenen elastischen Eigenschaften hat. 

3. Zusammengesetztes elastisches nicht-gewebtes FlachengebikJe nach Anspruch 1. dadurch gekennzelchnet, 
daO es weiterhin ein zweites elastomeres spinngebundenes nicht-gewebtes Gewebe umfaOt, wek:hes eine Viel- 
zahl von im wesentiichen kontinuierllchen Filamenten umfaBt, wobei das elastomere schmelzgeblasene Gewebe 

45 zwischen den genannten ersten und zwetten elastomeren spinngebundenen Geweben angeordnet ist. 

4. Zusammengesetztes elastisches nicht-gewebtes FlachengebikJe nach Anspruch 1, dadurch gekennzelchnet. 
daB das elastomere spinngebundene Gewebe und das elastomere schmelzgeblasene Gewebe miteinander durch 
thermische Bindung verbunden worden sind. 

so 

5. Zusammengesetztes elastisches nicht-gewebtes FlachengebikJe nach Anspruch 1. dadurch gekennzelchnet, 
daO das elastomere spinngebundene Gewebe und das elastomere schmelzgeblasene Gewebe miteinander durch 
eine Mehrzahl von einzelnen thermischen BIndungsstellen verbunden sind, wetehe Im wesentiichen durch das 
gesamte zusammengesetzte nicht-gewebte FIdchengebllde hlndurch vertellt sind. 

55 

6. Zusammengesetztes elastisches nicht-gewebtes FlachengebikJe nach Anspruch 1. dadurch gekennzelchnet. 
daf) das schmetzgeblasene Gewebe ein elastomeres lineares Polyethylenpolymeres mit niedriger Dk:hte umfaBt. 
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7. Zusammengesetztes elastisches nicht-gewebles Flachengebilde nach Anspruch 1, dadurch gekennzeichnet, 
da(3 das schmelzgeblasene Gewebe ein kristallines heterophasisches Olefincopolymeres mit EinschluQ eines kri- 
stallinen Grundpolymerb locks und eines amorphen Copolymerblocks mit elastischen Eigenschaften als zweite 
Phase.der an den kristallinen Grundpolymarblock auf dem Wege uber einen halbkristallinen Polymerblock ange- 

5 blockt 1st, umfaBt. 

8. Zusammengesetztes elastisches nicht-gewebtes Flachengebilde nach Anspruch 1, dadurch gekennzeichnet, 
daf) das spinngebundene Gewebe ein elastomeres lineares Polyethylenpolymeres mit niedrlger Dk:hte umfaOt 

10 9. Zusammengesetztes elastisches nicht-gewebtes Flachengebilde nach Anspruch 1,' dadurch gekennzeichnet, 
da3 das spinngebundene Gewebe ein kristallines heterophasisches Olefincopolymeres mit Einschlu3 eines kri- 
staliinen Grundpolymerblocks und eines amorphen Copolymerblocks mit elastischen Eigenschaften als zweite 
Phase, deran den kristallinen Grundpolymerblockauf dem Wege uber einen halbkristallinen Polymerblock ange- 
blockt ist, umfaBt. 

IS 

10. Zusammengesetztes elastisches nicht-gewebtes Flachengebikie nach Anspruch 1, dadurch gekennzeichnet. 

da3 das schmelzgeblasene Gewebe ein Elastomeres, ausgewahit aus der Gruppe. bestehend aus Polyurethanen, 
ABA-Blockcopolymeren. Ethylen-Polybutylen-Gopolymeren. Poly(Ethylen-Butylen)-Polystyrol'Blockcopolyme- 
ren, Polyadipatestem, elastomeren Polyesterpolymeren, elastomeren Polyamidpolymeren, elastomeren Polye- 
20 theresterpolymeren, elastomeren Polyelheramidpolymeren, elastomeren linearen Polyethylenpolymeren niedriger 

Oichte, hauptsachlich kristallinen heterophasischen Olefincopotymeren, und Gemischen davon mit mindestens 
einem weiteren elastomeren Oder nicht-elastomeren Polymeren, umfaBt. 

11. Zusammengesetztes elastisches nicht-gewebtes Flachengebilde nach Anspruch 1. dadurch gekennzeichnet. 
2S daB das spinngebundene Gewebe ein Elastomeres, ausgewahit aus der Gruppe, bestehend aus Polyurethanen. 

ABA-Bkxkcopolymeren, Ethylen-Polybutylen-Copolymeren, Poly(Ethylen-Butylen)-Polystyrol-Blockcopolyme- 
ren, Polyadipatestem, elastomeren Polyesterpolymeren, elastomeren Polyamidpolymeren, elastomeren Polye- 
theresterpolymeren, elastomeren Polyetheramidpolymeren, elastomeren linearen Polyethylenpolymeren niedriger 
Dichte, hauptsachlich kristallinen heterophasischen Olefincopolymeren, und Gemischen davon mit mindestens 
30 einem weiteren elastomeren oder nicht-elastomeren Polymeren. umfaBt. 

12. Zusammengesetztes elastisches nicht-gewebtes Flachengebilde, das aus einer Kombination einer Vielzahl von 
kooperativen elastischen Geweben gebikiet ist, umfassend: 

35 erste und zweite elastomere spinngebundene Gewebe, umfassend eine Vielzahl von im wesentlichen konti- 

nuierlichen Fiiamenten. 

ein elastomeres schmelzgeblasenes Gewebe, umfassend eine Vielzahl von schmelzgeblasenen Fasern mit 
unterschiedlichen elastischen Eigenschaften im Verglek:h zu den genannten elastomeren spinngebundenen 
Geweben, wobei das elastomere schmelzgeblasene Gewebe zwischen dem ersten uhd dem zweiten elasto- 
40 meren spinngebundenen Gewebe angeordnet ist, und 

eine Mehrzahl von einzelnen thenmischen Bindungsstellen. die im wesentlichen durch das zusammengesetzte 
nicht-gewebte Flachengebilde hindurch verteilt sind. urn ein einheitliches koharentes elastomeres Flachen- 
gebilde mit einer Kombination von unterschiedlichen elastischen Eigenschaften zu bilden. 

4S 13. Verfahren zur Herstellung eines zusammengesetzten elastischen nicht-gewebten Flachengebildes, umfassend: 

Herstellung einer Vielzahl von einzelnen elastomeren nicht-gewebten Geweben, umfassend ein erstes ela- 
stomeres spinngebundenes Gewebe, das eine Vielzahl von im wesentlkihen kontinuierlichen Faden umfaBt, 
und ein zweites elastomeres faserartiges Gewebe, das eine Vielzahl von schmelzgeblasenen Fasern umfaBt; 
so und 

Verbindung der genannten Vielzahl von nicht-gewebten elastomeren Geweben kooperativ miteinander, urn 
ein einheitlk:he koharentes elastomeres Flachengebikde zu bilden. 

14. Verfahren nach Anspruch 1 3. dadurch gekennzeichnet, daB das erste elastomere spinngebundene Gewebe und 
ss das zweite elastomere schmelzgeblasene Gewebe verschiedene elastische Eigenschaften haben und daB das 

zusammengesetzte elastische Flachengebilde eine Kombination von verschiedenen elastischen Eigenschaften 
hat. 
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15. Verfahren nach Anspruch 13, dadurch gekennzeichnet, da3 es weitertiin die Stufe der Bereitstellung eines zwei- 
ten elastomeren spinngebundenen nicht-gewebten Flachengewebes, das eine Vielzaht von im wesentlichen kon- 
tinuierlichen Fiiamenten umfaBt, und der sandwichartig erfolgenden Anordnung des elastomeren schmelzgebla- 
senen Gewebes zwischen den genannten ersten und zweiten elastomeren spinngebundenen Geweben umfal3t. 

5 

16. Verfahren nach Anspruch 13, dadurch gekennzeichnet, daG die Verbindungsstufe durch thermische Bindung 
bewerkstelligt wird. 

17. Verfahren nach Anspruch 13, dadurch gekennzeichnet, daf5 die Verbindungsstufe die BiWung einer Vielzahl von 
10 einzelnen thermischen Bindungsstellen umfaBt, die im wesentlichen durch das zusammengesetzte nicht-gewebte 

Flachengebilde hindurch verteilt sind. 

18. Verfahren nach Anspruch 13. dadurch gekennzeichnet, daB das schmelzgeblasene Gewebe ein elastomeres 
lineares Polyethylenpolymeres mit niedriger Oichte umfaBt. 

IS 

19. Verfahren nach Anspruch 13, dadurch gekennzelchnot, daf) das schmelzgeblasene Gewebe ein kristallines he- 
terophasisches Olefincopolymeres mit Einschlu3 eines kristallinen Grundpolymerblocks und eines amorphen Co- 
polymerblocks mit elastischen Eigenschaften als zweite Phase, der an den kristallinen Grundpolymerbkjck auf 
dem Wege Ober einen halbkristallinen Polymerbkxk angeblockt ist. umfaBt. 

20 

20. Verfahren nach Anspruch 13. dadurch gekennzeichnet, daB das spinngebundene Gewebe ein elastomeres li- 
neares Polyethylenpolymeres mit niedriger Dichte umfaQt. 

21. Verfahren nach Anspruch 13. dadurch giakennzalchnet, daB das spinngebundene Gewebe ein kristallines hete- 
25 rophaslsches Olefincopolymeres mit EinschluB eines kristallinen Grundpolymerbkxks und eines amorphen Cop- 

olymerblocks mit elastischen Eigenschaften ats zweite Phase, der an den kristallinen Grundpotymerbkxk auf dem 
Wege Ober einen halbkristallinen Polymerblock angeblockt ist, umfaBt. 

22. Verfahren nach Anspruch 1 3, dadurch gekennzeichnet, daB das schmelzgeblasene Gewebe ein Elastomeres. 
30 ausgewahit aus der Gruppe, bestehend aus Polyurethanen, ABA-Blockcopotymeren, Ethylen-Polybutylen-Copo- 

lymeren, Poly(Ethylen-Butylen)-Polystyrol-Blockcopolymeren, Polyadipatestem, elastomeren Polyesterpofyme- 
ren, elastomeren Polyamidpolymeren, elastomeren Polyetheresterpolymeren, elastomeren Polyetheramidpoly- 
meren. elastomeren linearen Polyethylenpolymeren niedriger Dichte, hauptsachlich kristallinen heterophasischen 
Olefincopolymeren. und Gemischen davon mit mindestens einem weiteren elastomeren oder nicht-elastomeren 
35 Polymeren, umfaBt. 

23. Verfahren nach Anspruch 13. dadurch gekennzeichnet. daB das spinngebundene Gewebe ein Elastomeres, aus- 
gewahit aus der Gruppe, bestehend aus Polyurethanen, ABA-BIockcopolymeren, Ethylen-Polybutylen-Copolyme- 
ren, Pofy(Ethylen-Butylen)-Polystyrol-Blockcopolymeren, Polyadipatestem, elastomeren Polyesterpolymeren, 

40 elastomeren PolyamkJpolymeren, elastomeren Polyetheresterpolymeren, elastomeren Polyetheramidpolymeren, 

elastomeren linearen Polyethylenpolymeren niedriger Dichte, hauptsachlich kristallinen heterophasischen Olefin- 
copolymeren, und Gemischen davon mit mindestens einem weiteren elastomeren Oder nicht-elastomeren Poly- 
meren, umfaBt. 

4S 24. Verfahren zur Herstellung eines zusammengesetzten elastischen nicht-gewebten Flachengebildes, umfassend: 

Herstellung einer Vielzahl von elastomeren nicht-gewebten Schlchten. die erste und zweite elastomere spinn- 
gebundene Gewebe, umfassend eine Vielzahl von im wesentlichen kontinuierlichen Fiiamenten, und ein ela- 
stomeres faserartiges Gewebe. umfassend eine Vielzahl von schmelzgeblasenen Mikrofasern, die sandwich- 
so artig zwischen den genannten ersten und zweiten elastomeren spinngebundenen Geweben angeordnet sind, 
umfaBt; und 

Verbindung der genannten Vielzahl von nicht-gewebten elastomeren Geweben durch Bildung einer Vielzahl 
von einzelnen thermischen Bindungsstellen, die im wesentlKhen durch das zusammengesetzte nk:ht-gewebte 
FlachengebikJe hindurch verteitt sind, um ein einheitliches koharentes elastomeres Flachengebikie zu biMen. 

55 
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Revendications 

1. Tissu non tissd dtastique composite formd d partir de la combinaison de plusieurs couches diastiques discretes 
fonctlonnant ensemble, comprenant: 

5 

une premiere nappe elastomdre filde-liee comprenant de nombreux filaments pratiquement continue; et 
une seconde nappe ^lastom&re fibreuse comprenant de nombreuses fibres extrud^es avec soufflage, 
cette nappe elastomdre filde-liee et cette nappe elastomdre extrudee avec soufflage dtant rdunies de fa^on 
^ former un tissu 6lastom6re coherent unitaire. 

10 

2. Tissu non tissd diastique composite suivant la revendication 1 , dans lequel cette premiere nappe diastomdre filde- 
lide et cette seconde nappe diastomdre extrudee avec soufflage ont des propridtds 6lastiques diffdrentes, et dans 
lequel le tissu diastique composite a une combinaison de propridt^s diastiques diffdrentes. 

IS 3. Tissu non tissd dlastique composite suivant la revendication 1 , comprenant de plus une seconde nappe non tissde 
^lastom^re fil^e-lide comprenant de nombreux filaments pratiquement contlnus, cette nappe diastomdre extrudde 
avec soufflage dtant dispos^e entre ces premiere et seconde nappes diastomdres fildes-lides. 

4. Tissu non tiss6 dlastique composite suivant la revendication 1 , dans lequel cette nappe elastom6re filde-lide et 
20 cette nappe ^lastomere extrudde avec soufflage sont r^unies ensemble par liaison thermique. 

5. Tissu non tissd diastique composite suivant la revendication 1. dans lequel cette nappe diastomdre filde-tide et 
cette nappe diastomdre extrudee avec soufflage sont rdunies ensemble par une multiplicitd de sites discrets de 
liaison thermique distribuds dans pratiquement la totality de ce tissu non tissd composite. 

25 

6. Tissu non tissd dlastique composite suivant la revendication 1 , dans lequel cette nappe extrudde avec soufflage 
comprend un polymdre poly6thyl6ne lin6aire basse densitd dlastomdre. 

7. Tissu non tissd diastique composite suivant la revendication 1 , dans lequel cette nappe extrudde avec soufflage 
30 comprend un copolymdre oldfinique cristallin k phases hdtdrogdnes tncluant un bloc de polymdre de base crtstallin 

et un bloc de copolymdre amorphe dotd de propridtds diastiques comme seconde phase, attachd au bloc de 
polymdre de base cristallin par rintermddiaire d'un bloc de polymdre semi-cristallin. 

8. Tissu non tissd diastique composite suivant la revendication 1, dans lequel cette nappe filde-lide comprend un 
3$ polymdre polydthyldne lindaire basse densitd diastomdre. 

9. Tissu non tissd diastique composite suivant la revendication 1, dans lequel cette nappe filde-lide comprend un 
copolymdre oldfinique cristallin k phases hdtdrogdnes incluant un bloc de polymdre de base cristallin et un bloc 
de copolymdre amorphe dotd de propridtds diastiques comme seconde phase, attachd au bloc de polymdre de 

40 base cristallin par rintermddiaire d'un bloc de polymdre semi-cristallin. 

10. Tissu non tissd diastique composite suivant la revendication 1. dans lequel cette nappe extrudde avec soufflage 
comprend un diastomdre choisi dans le groupe consistant en polyurdthanes. copolymdres blocs ABA, copolymdres 
dthyl6ne-polybutyldne, copolymdres blocs de poly(6thyl6ne-butyldne) et de polystyrdno, poly (esters adipiques), 

45 polymdres diastomdres polyesters, polymdres diastomdres polyamides, polymdres diastomdres polydtheresters. 

polymdres diastomdres polydtheramides, polymdres polydthyl6nes lindaires basse densitd diastomdres, copoly- 
mdres oldfiniques d phases hdtdrogdnes principalement cristallins et leurs mdlanges avec au moins un autre 
polymdre diastomdre ou non diastomdre. 

so 11. Tissu non tissd diastique composite suivant la revendication 1, dans lequel cette nappe filde-lide comprend un 
diastomdre choisi dans le groupe consistant en polyurdthanes, copolymdres blocs ABA, copolymdres dthyldne- 
polybutyldne, copolymdres blocs de poly(dthyldne-butyldne) et de polystyrdne. poly(esters adipiques). polymdres 
diastomdres polyesters, polymdres diastomdres polyamides, polymdres diastomdres polydtheresters, polymdres 
diastomdres polydtheramides, polymdres polydthyldnes lindaires basse densitd diastomdres, copolymdres oldfi- 

55 niques d phases hdtdrogdnes principalement cristallins et leurs mdlanges avec au moins un autre polymdre dias- 

tomdre ou non diastomdre. 

12. Tissu non tissd diastique composite formd d partir de la combinaison de plusieurs couches diastiques discrdtes 
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fonctionnant ensemble, comprenant : 

des premiere et seconde nappes dlastom^res fildes^ides comprenant de nombreux filaments pratiquement 
continus; et 

s une nappe diastomdre extrudee avec souffiage comprenant de nombreuses fibres extruddes avec soufflage, 

et ayant des propridtes diastiques diff^rentes de celles de ces nappes dtastom^res fiides-tides. cette nappe 
dlastomdre extrudee avec soufflage dtant dispos^e entre ces premldre et seconde nappes diastomdres fildes- 
Hdes; et 

une multiplicity de sites discrete de liaison thermique distribues dans pratiquement la totality de ce tissu non 
10 tissd composite de fa9on k former un tissu diastomdre coherent unitaire ayant une combinatson de propridtds 

yiastiques diffdrentes. 

13. Procddd pour la production d'un tissu non tissd diastique composite, comprenant : 

IS la preparation d'un ensemble de plusieurs nappes diastomdres non tissues discrdtes comprenant une pre- 

miere nappe diastomdre fil^e-lide comprenant de nombreux filaments pratiquement continus et une seconde 
nappe dlastom^re fibreuse comprenant de nombreuses fibres extruddes avec soufflage, et 
la jonction des nappes dlastomdres non tissues de cet ensemble de fa^on cooperative pour former un tissu 
dlastomdre coherent unitaire. 

20 

14. Procdde suivant la revendication 13, dans lequel cette premiere nappe dlastom^re fW^eMe et cette seconde 
nappe diastomdre extrudee avec soufflage ont des propridtds dlasttques diffdrentes, et dans lequet le tissu dlas- 
tlque composite possdde une combinalson de prophetds diastiques diffdrentes. 

2S 15. Procddd suivant la revendication 13, comprenant de plus I'dtape de fourniture d'uns seconde nappe diastomdre 
non ttssde filde-lide comprenant de nombreux filaments pratiquement continus, et la mise de cette nappe diasto- 
mdre extoidde avec soufflage en sandwich entre ces premiere et seconde nappes dlastomdres fildes-lides. 

16. Proc^de survant la revendication 13. dans lequel cette etape de jonction est accomplie par liaison thermique. 

30 

17. Procddd suivant la revendication 1 3, dans lequel cette etape de jonction comprend la formation d'un grand nombre 
de sites discrete de liaison thermique distribues dans pratiquement la totaltte de ce tissu non tissd composite. 

18. Procdde suivant la revendication 13. dans lequel cette nappe extrudde avec souffiage comprend un potymdre 
3S polyethylene lineaire basse densite elastomers. 

19. Procede suivant la revendication 13. dans lequel dans lequel cette nappe extrudee avec soufflage comprend un 
copolymere oiefinique cristallin k phases heterogdnes incluant un bloc de polymere de base cristallin et un bloc 
de copolymere amorphe dote de proprietes eiastiques comme seconde phase, attache au bloc de polymere de 

40 base cristallin par l'interm6diaire d'un bloc de potym6re semi-cristallin. 

20. Procede suivant la revendication 1 3. dans lequel cette nappe fiiee-liee comprend un polymere polyethylene lineaire 
basse densite elastomers. 

45 21 . Procede suivant la revendication 1 3, dans lequel cette nappe fiiee-liee comprend un copolymere oiefinique cristallin 
k phases h6terog6nes incluant un bloc de polymere de base cristallin et un bloc de copolymers amorphe dote de 
proprietes etastiques comme seconde phase, attache au bloc de polymere de base cristallin par rintermediaire 
d'un bloc de polymere semlHsristallin. 

so 22. Procede suivant ta revendication 13, dans lequel cette nappe extmdee avec soufflage comprend un etastomere 
choisi dans le groupe consistant en polyurethanes, copolym6res blocs ABA, copolymeres ethyiene-polybutyiene, 
copolymeres blocs de poly(ethyiene-butytene) et de polystyrene, poly(esters adipiques), polymeres eiastomeres 
polyesters, polymeres eiastomeres polyamides. polymeres eiastomeres polyetheresters. polymeres eiastomeres 
polyetheramides, polymeres polyethyienes lineaires basse densite eiastomeres, copolymeres oiefiniques k pha- 

55 ses heterogenes principalement cristallins et teurs melanges avec au moins un autre polymere eiastomere ou non 
elastomers. 

23. Procede suivant la revendication 1 3. dans lequel cette nappe fiiee-liee comprend un eiastomere choisi dans le 
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groupe consistant en polyurdthanes, copolym^res blocs ABA, copolym^res 6thyl6ne-polybuty!6ne, copolymSres 
blocs de poly(6thyl6ne-butyl6ne) et de polystyrene, poly(esters adipiques), polym6res 6lastomeres polyesters, 
polym6res 6lastomdres polyamides, polymeres 6lastom6res po!y6theresters, polym6res 6lastom6res poly6thera- 
mides, polymdres polydthyldnes lindaires basse densitd dlastom^res. copolymdres oldfiniques k phases hdtdro- 
5 gdnes principalementcristailins et leurs mdtanges avec au moins un autre polym^re diastomdre ou non dlastomdre. 

24. Precede pour la production d'un tissu non tissd §lastique composite, comprenant : 

ia preparation d'un ensemble de plusieurs couches non tissues elastom6res discretes comprenant une pre- 
10 midre et une seconde nappes elastom6res fjl6es-li6es comprenant de nombreux filaments pratiquement con- 

tinus et une nappe 6lastom6re fibreuse comprenant de nombreuses microfibres extrudees avec soufflage 
placde en sandwich entre ces premiere et seconde nappes dlastom^res fil^es-lides, et 
la jonctlon des nappes diastomdres non tissues de cet ensemble par formation d*une multiplicitd de sites 
discrets de liaison thermique distribuds dans pratiquement ia totality de ce tissu non tissd composite de fagon 
15 d former un tissu diastomdre coherent unitaire. 
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